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Tetrahedron Letters,Vol.27,No.l2, pp 1395 -1398 ,1986 The solution photochemistry of the isomeric 2,5-dimethyl-1,3,5-hexatrienes, 1E and g, -was first described by Vroegop et al. As part of a more general investigation4 into the wavelength and conformation effects on the photoreactivity of substituted trienes, we decided to reinvestigate the product mixture resulting from irradiation of 1E in n-pentane at 254 nm, -aiming in particular at the isolation and identification of product X. The known products 2 and 4 were isolated and characterized by NMR and IR. 4 In corroboration of its structure assignment compound i was synthesized via an independent route and compared to some variously substituted methylene cyclopropanes. 4 This established the structure of 4 beyond doubt.
Products 2 and 4 account for 75 and 9%, respectively, of the product mixture at 90%
conversion of the E-triene. 5
The proportion of z present in the pseudo-equilibrium s zz never exceeds 3%; at 90% conversion its amount is negligible. The cyclic isomer 1 is not observed at all under the present conditions of irradiation. According to Gielen et al. 2 its concentration should be less than 0.2% throughout.
GC shows the presence of two more products, 2 and 6, in the irradiation mixture, accounting for 5 and 12%, respectively. The former compound has escaped attention in earlier studies; it can only be observed separate from 2 by using well-optimized GC y k \ conditions. 6 Samples of 1 obtained by preparative GC invariably 5 contained considerable amounts of 3 _. In spite of this the signals -a 1 due to 2 can easily be recognized in the H NMR spectrum of the mixture, and allow the identification of 5 as 1,3-dimethyl(3.l.O)bicyclohex-3-ene.
7 It must -have been formed from E by intramolecular (4 + 2) cycloaddition, a well-known type of reaction in triene photochemistry.
The second novel photoproduct 6 probably is to be identified with product X in the earlier studies. The mechanism of the transformation 1E 3 5 must account for (1.3) bond formation and -(1.2) hydrogen shift along the central double bond. Such a rearrangement has not been observed before in triene photochemistry. ' The formation of cyclopropenes from butadienes is thought to occur via (1.3) ring closure followed by a (1.3)H shift. 10 That mechanism clearly does not apply to the present rearrangement. Two conceivable routes to the cyclopropene, both involving the twisted bisallyl species but differing in the order of ring closure and hydrogen shift, are depicted in scheme 2.
The sequence a,b implies the intermediacy of carbene species 1. The occurrence of carbenes in the photochemistry of alkenes is well-documented. 11 Vinylcarbenes have been proposed as intermediates in allene and cyclopropene photoreactions. 12 To investigate the possible intermediacy of the vinylcarbene 1 it was generated independently by photolysis of the appropriate tosylhydrazone sodium salt 13 as outlined in scheme 3.
